Populations
United Kingdom (UK) dogs obtained from domestic dog collections held in Edinburgh (Scotland) and Cambridge (England). Samples included dogs from 12 major contributing breeds 1 (n = 301), 22 minor breeds 2 (n = 47) and 27 mixed breed individuals.
Extraction
DNA was extracted from whole frozen blood samples following standard QIAGEN DNeasy blood and tissue kit protocols.
PCR amplification
Amplification of eighteen STR loci and one sex determinant zinc-finger protein-linked locus was performed using the Finn-zymes Canine 2.1 STR Multiplex Reagent Kit. This kit and its constituent markers have previously been validated for individual identification in dogs [1, 2] . PCR conditions and thermocycling parameters for the multiple PCR kit followed the manufacturer's instructions. Samples were amplified on a calibrated MJ Research Dyad thermocycler.
Electrophoresis and genotyping
Genotypes were resolved under capillary electrophoresis on an Applied Biosystems, Inc 3730xl and subsequently analysed using proprietary GeneMapper v4.0 software. A standard system of allele nomenclature for these canine STRs has previously been developed [3] and was followed in this study.
Analysis of data
GENEPOP [4] , POWER-STAT [5] , and GENALEX [6] programs were used to calculate population genetic parameters and estimate discrimination power (Table 1 ).
Results
The mean allele frequencies per locus across breeds are shown in Table 1 , together with locus specific Hardy-Weinburg test results, probabilities of discrimination and probabilities of exclusion. Eighteen STR loci and one sex determination locus present in the Finnzymes Canine 2.1 STR Multiplex Reagent Kit were screened in the UK dog population providing allele frequencies and population genetic parameters necessary for the application of STRs to forensic genetic casework. A total of 375 dogs were genotyped, including representative samples from each of twelve breeds used to evaluate Hardy-Weinberg equilibrium and calculate inter-population pairwise F ST values. Three loci were excluded from calculations of average random match probability due to deviations from Hardy-Weinberg Equilibrium or ambiguous genotyping. Random match probability based on fifteen STR loci and one sex locus was subsequently estimated to be 2.8 Â 10 À17 for unrelated individuals across breeds.
ß 2011 Elsevier Ireland Ltd. All rights reserved. Table 1 Allele frequencies for 15 loci in the Finnzymes Canine 2.1 STR panel genotyped across 375 individuals and 34 breeds of UK dog. 
Other remarks
Canine DNA is being increasingly used as evidence in a wide range of crimes. Domestic dogs may be involved as the perpetrator or victim of crime, or as a contributor to trace DNA evidence that may link suspects, evidence items and crime scenes [7] . Within the UK, canine DNA profiling has been successfully used to investigate crimes including murder, dog-fighting and animal abuse for over five years. However until now, the application of profile matching has been limited by the lack of available population data for UK dogs, necessitating the use of a US database with highly conservative match probability statistics to estimate the probability of a random DNA profile match. The data provided in this study can be used to calculate more accurate estimates of forensic genetic parameters associated with canine DNA profiling in the UK.
The Finnzymes Canine 2.1 STR Multiplex Reagent Kit includes eighteen STR markers and a sex determinant zinc-finger proteinlinked locus. Tests for deviation from Hardy-Weinberg equilibrium (HWE) showed highly significant (P < 0.001) differences between observed and expected genotype frequencies at one locus (FH2017) across multiple breeds, suggesting the presence of null alleles. This locus was therefore excluded from subsequent analysis. Significant deviations at loci PEZ05 and PEZ16 (Table 1) were driven by results within single breeds (Staffordshire Bull Terriers and Yorkshire Terriers respectively) and are not considered to be problematic. Loci FH2361 and FH3313 were excluded due to the presence of microvariants that complicated allele calling. The future development of an allelic ladder should resolve this issue.
The relative genetic distances among breeds were examined by calculating pairwise F ST values among all breeds. All pairwise comparisons among true breeds showed significant F ST values (F ST > 0, P = 0.01) confirming the expected reduction in gene flow among breeds due to separation of breeding lines. The mean F ST estimate across all breeds was 0.186, which is the value used to represent theta in the match probability equation [8] . As previously discussed by Dawnay et al. [9] , there is currently no consensus about how best to account for individual inbreeding within breeds, f, commonly estimated as F IS . Inbreeding within UK breeds is high [10] and will bias match probability estimates in favour of the prosecution. Existing published methods to mitigate this [11] are not always applicable [9] . The only current alternative is to use sibling match probabilities; the PI sibs estimate for this current study is 2.49 Â 10 À7 .
Quality control
All data were generated in a GLP certified laboratory operating in compliance with ISO17025 testing standards. ISFG recommendations on the analysis of the DNA polymorphisms [12] and non-human DNA [13] were followed throughout. This publication follows ISFG guidelines for the publication of population genetic data [14] . 
